Introduction
Social media is increasingly playing a role in the professional lives of academics. While this can include use of mainstream generic social media tools (such as Facebook and Twitter), platforms have also been developed specifically for academics. The two largest academic social networking sites (ASNS) are Academia.edu and ResearchGate (Van Noorden, 2014) . However, the role that ASNS play is not well defined and despite the potential benefits of social media there has been little focus on how they are being used in practice, and the relationship between social media and the formal social context of academia.
Through analysis of the technical affordances of ASNS, the following main functions for academics have been identified: collaboration, dissemination and communication, document and information management, online persona and identity management, and impact measurement (Espinoza Vasquez & Caciedo Bastidas, 2015) . All are tied to a formal academic identity to some extent, in two main ways.
First, contrasting pressures and responsibilities at different stages of an academic career may prioritise different aspects of using the sites, and second, ASNS require profiles as a virtual representation of the self (Hogan & Wellman, 2014) . In contrast to generic social media, where anonymity and pseudonymity are common (Ellison, 2013) , the identity expressed through ASNS must be relatable to an academics' offline persona in order to enjoy the benefits in their professional life.
Profile formats on ASNS has provided a ready source of data for exploring identity in terms of user characteristics at large scale. Demographic information required by profiles typically includes subject area, institution and job position, and may also include publication history, connections, and other information such as participation in discussions through the site. Web scraping and large-scale analysis of this information has been used to address questions about the extent of uptake of services by different demographic groups, and whether this reflects existing academic hierarchies.
Several such studies have focused upon Academia.edu as a data source (Almousa, 2011; Menendez, de Angeli & Menestrina, 2012; Thelwall & Kousha, 2013) . In terms of disciplinary differences, Almousa (2011) reported that academics in Anthropology and Philosophy were more active than those in Chemistry or Computer Science. Thelwall and Kousha (2013) examined differences in terms of gender, as females have been shown to have an advantage in social media more generally, although female philosophers were found to have fewer Academia.edu profile views than males. This approach was extended to Law, History, and Computer Science, which revealed a mixed picture (Thelwall & Kousha, 2013) .
In relation to job position, postdoctoral researchers emerged as the most active, uploading more material and following others (Almousa, 2011) . Menendez et al. (2012) found that more senior academics were more proliferate in a range of profile characteristics than more junior academics. Across all three studies, graduate students were consistently found to have the lowest levels of use or profile completion (Almousa, 2011; Menendez et al., 2012; Thelwall & Kousha, 2013) . Menendez et al. (2012) also found that levels of use follow hierarchies in terms of university ranking and country development. Thelwall and Kousha (2015) follow up on the theme of whether ASNS preserve existing hierarchies in the context of ResearchGate. ResearchGate metrics were found to correlate with university ranking scores, and while some countries are disproportionately using the site (examples include Brazil and India), others are not (notably China and Russia; Thelwall & Kousha, 2015) .
Although ASNS profiles are a ready source of demographic information, this may represent an impoverished view of academic identity online. Quantifying profile characteristics captures the product, but not the process, of identity construction and the dynamics that shape it. Academics are constrained in their definition of identity on ASNS as the profile fields are set by the technical design of the platform (Kimmons, 2014) . The studies reviewed here focus upon a single platform, while academics are likely to construct their identity in different ways across the range of online tools that they use in relation to their academic practice (Veletsianos, 2016) .
Large scale analysis of profiles identifies trends, but the academics' own perspectives are required to understand the processes involved, and this is lacking in the context of ASNS. Considering the experiences of trainee teachers with generic social networking sites (SNS), Kimmons and Veletsianos (2014) discuss how their professional and personal identities are played out online, and the challenges of tensions between them. Manca and Ranieri (2016) surveyed academics' levels of personal, professional, and teaching use of a range of social media platforms. ASNS use was found to be lower in relation to teaching compared to personal or professional uses. Teaching experience is reported to be related to the level of personal use of the sites, while age was correlated with professional use. Gender was found to be an important factor, with females demonstrating higher personal, professional, and teaching uses of ASNS (Manca & Ranieri, 2016) . Doctoral students and early career researchers (ECRs) have been identified as a group whose work and professional goals align well with the potential benefits of social media. Esposito (2014) focuses upon the role of social media in the transition from doctoral students to ECRs, drawing parallels with McAlpine and Akerlind's concept of identity-trajectory (2010) as a way of conceptualising academic identity development. Academic identity-trajectory has three components; the intellectual, networking, and institutional strands. The intellectual strand "represents the contribution an individual has made and is making to a chosen intellectual field through scholarship"; the networking strand "represents the range of local, national and international networks an individual has been and is connected with"; and the institutional strand "represents each person's relationships, responsibilities and resources wherever they are physically located" (McAlpine & Akerlind, 2010, p.139-143) .
Social media and SNS may be at odds with formal institutional structures in a number of ways, such as not aligning with traditional indicators of academic worth and career progression (Fransman, 2013; Gruzd, Staves & Wilk, 2011) , or carrying risks of challenging power dynamics and structures (Stewart, 2015 ). Stewart's (2015) study of Twitter-active academics emphasises the development of academic identities and networks as individuals rather independent of formal institutions. The link between professional academic identity development facilitated by social media, mediated by different platforms, and the relationship between academic identity online and the existing literature on academic identity development more generally requires further clarification.
This study contributes to an understanding of the relationship between academics' online networks and formal institutional roles. In doing so, the findings will help academics understand what they may gain from engaging with online social networks. The following research questions guided the study:
• What processes do academics perceive to shape their online social networks?
• Does the structure and/or role of the network differ in nature according to academic career trajectories?
Methods
The study used a mixed methods social network analysis approach (Dominguez & Hollstein, 2014; Edwards, 2010) , comprising co-interpretive online interviews to explore and discuss network structures with participants. Earlier phases of the project had used a survey and quantitative network analyses; the full study can be found in Jordan (2017) .
Interview participants were invited to take part from a sample of 55 academics (stratified to include a range of job positions and subject areas) who had been included in the quantitative network analysis phase, which examined their ego-networks on ASNS (Academia.edu or ResearchGate) and Twitter (Jordan, 2019) . The decision to sample pairs of platforms and include Twitter was informed by the findings of a recent large-scale survey undertaken by Nature Publishing Group. The survey data showed disciplinary preferences between Academia.edu and ResearchGate (Jordan & Weller, 2018) .
Participants' Twitter networks were also included in the data collection, despite not being a specifically ASNS, as previous research highlighted that academics use it for a wider range of active scholarly purposes (Van Noorden, 2014) . The sample of participants for interviews was stratified to include a range of job positions and subject areas (see Table 1 ). Two participants were invited per each combination of job position and subject area, for a total of 18 interviews. Note that the participants were assigned pseudonyms alphabetically in the order in which interviews were carried out; while the pseudonyms will be used when presenting quotes in the discussion, initials are given in the table (for example, H denotes "Harriet"). 
Participants' networks had been analysed using Gephi (Bastian, Heymann, & Jacomy, 2009 ). The
Sigma.js exporter (Hale, 2012) was used to create interactive versions of the networks which were shared with the participants ahead of the interviews. Each took place online via Skype; screen sharing was used so that both the interviewer and participant could see the network under discussion. Both audio and screen video were recorded during each interview. The technical setup of the interviews is illustrated in Figure 1 . The interviews were semi-structured (Wengraf, 2001 ), using a pre-planned interview schedule which was also shared with the participants in advance. The interviews were fully transcribed by the researcher to gain a greater level of familiarity with the data. The transcription data was used to annotate structure in the network graphs, and the discussions were analysed to understand instances where academics voiced explanations and personal reasons for their connections and use of the sites. The discussions were analysed using a grounded theory approach (Strauss & Corbin, 1998) , undertaken using qualitative research analysis software (NVivo).
Open coding was first used to begin to identify common themes, following the participants' own phrases and using constant comparison throughout the process. A sense of theoretical saturation (Morse, 2007) became apparent after the ninth interview during the analysis. During the second phase, open codes were combined into emergent categories, which were then reapplied to a new set of the transcripts to ensure consistency. Finally, the emergent categories underwent axial coding into themes (Strauss & Corbin, 1998) . To assess the reliability of the analysis, the coding scheme was applied by a second coder to half the transcripts. Cohen's Kappa was calculated and gave a value of 0.59 (Cohen, 1960) , which can be considered a fair to good (0.40 to 0.75) level of agreement (Fleiss, 1981) . The resulting coding scheme is shown in Figure 2 . 
Results
The third level of the coding scheme ( Figure 2 ), "strategies and relationship with academia," is the focus of this paper. While the first two levels focused on the structural characteristics of participants' networks and differences between how academics conceptualise different sites, the third level extended the analysis to why participants use the sites and how it fits with their formal academic roles. The themes include: circumventing institutional constraints, extending academic space, finding a niche, promotion and impact, and academic freedom. The results will be presented in two sections reflecting the research questions, and the themes will be discussed in detail with illustrative quotes.
Strategies of Network Use and Their Relationship With Formal Roles and Academia
The theme "circumventing institutional constraints" is directly related to the formal institution with which academics are affiliated, illustrating a strategic use of the tools to cultivate an online academic profile independent of controls on institutional web pages or repositories. For Pippa, Twitter has proved to be an effective way of maintaining a connection to her professional role and as a way of overcoming barriers in terms of time and physical location. In relation to part-time working, caring responsibilities, and the geographical location of her institution, Twitter provided a means for Pippa to maintain her objectives for all:
I feel slightly disconnected from my home university, and Twitter is a semi-substitute for that.
There's sort of meetings and training that I don't go to at work, but I sort of have a sense of stuff that's going on out there in the higher education world, from Twitter.
This theme also includes examples where academics have used online networks (particularly Twitter) in order to create multiple online identities, representing not only their personal identity, but those of their projects, groups, and departments. Isaac could not recall exactly how many Twitter identities he has, which include accounts related to personal interests, political satire accounts, and academic project accounts. Carol, David, and Oliver also highlight accounts that they manage or co-manage for academic projects. David uses Tweetdeck to manage several professional accounts and streams that he is responsible for, including his department's Twitter feed, his research group, and the Twitter account for a specialist interest society group that he volunteers with.
The "extending academic space" theme also includes emerging practices around Twitter as a research site in itself. For example, Emily joined Twitter in 2011, as part of her doctoral research, to discover links to individuals and blogs from an otherwise hard to reach population. Kieran uses Twitter in a similar way, but adopts an observational role and is cautious about the potentially negative consequences of being drawn into online discussions. While this has been an integral part of Emily's doctoral work, other participants also view Twitter as a research site but in less formal terms. For example, Nicola uses Twitter to monitor developments in the industry related to her research topic, and Pippa has used Twitter to monitor world events in real time, and crowdsourced photos for her book.
The idea of SNS playing an important role in constructing an academic identity came through very strongly, with notions of "finding a niche" being viewed as particularly important for doctoral students by academics at all levels. Now PhD students, Isaac and Jacob both started to cultivate their online identities during Master's courses. Reflecting on when they set up their ASNS and Twitter profiles, Kieran and Quentin (now a postdoctoral researcher and lecturer, respectively) also note that these activities were undertaken when they were still students. Quentin perceives that, increasingly, the need to form an online academic identity begins at the undergraduate level.
I've found there's an increasing trend on Academia.edu of kind of people doing undergraduate degrees and Master's degrees are using it, I think quite a lot of students they get to university, they get an Academia.edu profile and they look up people from the same institution, lecturers, or researchers, and they just kind of build their own connections that way so it's quite interesting that it seems to have shifted further back along the career path and education.
Emily described her Academia.edu account as a "portable repository," emphasising its role as a space which is defined but can travel with her. Although Emily does not intend to stay in academia postdoctorate, she is likely to keep using Twitter because she has created "a personal brand" there, although this may depend on her future employer:
It's your personal brand, you are, it's a very public way of saying these are the things I'm interested in and this is my perspective on them. You can tell very clearly the politics of someone if they use it in that way, and I think it really depends on where I work.
Post-doctorate, academic online networking takes a different role in negotiating interdisciplinary fields and transitions. For example, Carol moved from a Humanities-based field for her PhD into a Social Science-based field as a postdoctoral researcher. Her network structures include communities from both fields and her high ego betweenness centrality indicating that she is acting as a broker between otherwise disparate communities. While he remains in his home discipline of Geography, Kieran is looking to find different ways of focusing his work, for example through engaging with Science and Technology Studies, and he has consciously sought out connections in the field within his Academia.edu network. Postdoctoral researchers are still liminal in relation to formal academic structures, and online networks can provide a persistent space for hosting a formal academic identity. Nicola explains:
While I was on the job market...the uni didn't have a good website and because I was temporary I certainly wasn't getting much more than my name and photo on the website, no research portal or anything because I was just teaching staff, so Academia[.edu] was important then because at least if someone Googled me they would find me.
In relation to "promotion and impact," the ability to track metrics adds to the appeal of ASNS. This is linked to mechanisms for promotion and perceived demonstrations of the value of academic work. The interviews suggest that this theme is of particular concern for mid-career academics, looking to secure permanent or more senior positions. Gillian describes how the act of uploading new publications to
ResearchGate helps "to make myself searchable, REFable, that sort of thing."
Promoting her work was a key motivation for Pippa in joining Academia.edu and Twitter, as she was in the process of writing a book and wanted to promote it through her online networks. She also wanted to be able to use evidence from the platforms as part of a promotion case. Pippa describes her use of Academia.edu:
I wanted to use it as part of a promotion application. I wanted to be able to say look, this is where my work's read, and how interested people around the world are in my work, and then I've found the more general benefits of it.
While ASNS do readily provide metrics, whether ASNS or Twitter are actually more effective at disseminating research and achieving impact is not clear. For example, Lucy and Jacob hold contrasting views on the value of Twitter in this respect. Lucy explains that I think Twitter is probably much less effective at disseminating my own research than
ResearchGate and Academia.edu, so mainly Twitter for me is just about the transmission of mainly professional information.
While Jacob feels that
In the Social Sciences it is as valuable, and really as desirable, for a tweet to be read by a nonacademic as it is to be read by an academic…so if I'm on Academia[.edu] and I write something like that, it's like shouting into a cul-de-sac.
The "academic freedom" theme may also relate to differences in network structures observed according to job position, with professors and PhD students having the largest Twitter networks (Jordan, 2017) .
At the transition from PhD student to postdoctoral researcher (either within or outside of academia), participants indicated a perceived reduction in freedom to network. For example, Beth remarked that while active networking was viewed as being part of a PhD student's experience, she doesn't feel that networking is part of her role as a postdoctoral researcher working on another academic's project. Jacob has always used Twitter in a personal capacity as well as professional; however, starting a teaching post in his department alongside finishing his PhD has impacted his views on tweeting.
Since I've felt myself in a position of responsibility, I've tried to be less weird, at least before 6pm, and I enforce that as a rule on myself, assuming that's working hours. But I know a lot of people who have two accounts, a personal and a work account, or go one way or the other.
While awareness of Twitter as a public space, attendant potential hazards and practices to decide what should or shouldn't be mentioned on the platform were referred to by the majority of participants, there were indications that more senior academics may feel more at ease expressing opinions, being more integrated into their professional communities. Frances explains that I would also be a bit cautious about expressing a controversial opinion, but mostly because I don't want to end up in the middle of some Twitter nastiness. But I doubt that that would ever happen because within my community it's just people who know me…if they don't know me, they'll know someone who has worked with me.
The Role of the Network and Academic Career Trajectories
The interviews uncovered a disciplinary element in terms of the types of communities which academics become part of on different platforms. While communities are more frequently defined by institutional relationships on ASNS, subject areas and specific research topics defined communities more frequently on Twitter (Jordan, 2017) . The interviews support the notion of Twitter communities as being representative of the subject areas in which academics are embedded. This mirrors differentiation of academics' identity between formal, hierarchy-preserving, and institutional-focused identity on institutional homepages (Hyland, 2011) and disciplinary-focused online identity through personal webpages (Hyland, 2013) .
Results across all phases of the study give a stronger indication of differences in how online networks are used and conceptualised at different career stages. This illuminates how the three strands of identity-trajectory (intellectual, institutional, and networking; McAlpine & Akerlind, 2010) are reflected in academics' professional use of social media, and extends and complements frameworks of social media use that have focused upon PhD students and ECRs (Esposito, 2014) . The frequency of different codes according to job categories of interview participants are summarised in Table 2 . The network analyses revealed differences according to platform in terms of job position. While their average network size on ASNS was the smallest compared to other groups, doctoral students have larger networks than mid-career academics (researchers or lecturers) on Twitter (Jordan, 2017) . This may indicate that Twitter provides a more ready space for students to create online professional networks than ASNS.
In relation to understanding the processes behind network construction, the theme of "finding a niche" reflects the higher reciprocity and agreement within networks playing a role in career development.
Codes relating to finding a niche were raised in interviews by all of the PhD students and researchers, in contrast to a third of lecturers and a quarter of professors. The importance of finding a niche and building an academic identity for doctoral students mirrors findings from Esposito (2015) , who identified strategies in her study of doctoral students of weaving and splitting professional identities across different platforms, and choosing what to share online carefully. The present study reinforces this finding, and also extends it by finding that the issues persist further in academic careers too. All of the researchers included in the interview sample were postdoctoral researchers, having completed their doctorates in recent years, working on research projects, and not employed on permanent contracts. As such, researchers showed similarly high levels of agreement with survey items (Jordan & Weller, 2018) in relation to career development (discussed previously in relation to doctoral students), and is reflected in the interviews in a continued desire to find a niche, such as in Beth's interview:
On Twitter people seem to specialise in particular things that they tweet about, and I am currently just sort of tweeting about this that and the other and not really anything in particular.
...I need to find my niche.
The survey response and interviews show a slightly different character to "finding a niche" for researchers (Jordan & Weller, 2018) . With a greater level of research experience behind them compared to doctoral students, promoting their research rather than themselves personally is viewed as more important at the post-doctorate level, with many researchers agreeing with the survey items "sharing authored content" and "raising the profile of your work in the research community." It is also notable that while they share the need to find a niche and secure permanent jobs, this was not raised by doctoral students, which may reflect findings that doctoral students are reluctant to share research for a combination of reasons, including awareness of what is permitted by publishers and influenced by their supervisors' views on the legitimacy of openness in scholarly practice (Carpenter, Wetheridge, & Smith, 2010) . However, a perception that researchers face compromises in relation to their freedom to network and use social media was alluded to, through the "academic freedom" theme. Emily's interview illustrates this:
There's a lot more freedom at a university, and then being a student you get a lot more freedom again. …It's your responsibility, you're the one who's putting the information out there, you're the one who deals with the consequences.
The lecturers included in the sample held permanent academic appointments, two of the six being in senior positions (Frances and Pippa). Lecturers still agreed with two of the careers-related survey items already discussed. Additionally, lecturers and professors showed a greater level of agreement with the survey item "I use social networking sites to support my teaching activities" (Jordan & Weller, 2018 ).
In the interviews, "promotion and impact" and "extending academic space" were both most prevalent in the lecturers' category. The interviews explain that these are priorities for lecturers, in order to maintain an active profile as a researcher in the face of heavy teaching loads.
The theme of "circumventing institutional constraints" was a key motivation for professors to use ASNS.
This was frequently borne out of a desire to improve access and dissemination to their research publications, and as Lucy describes, is coupled with restrictions on the speed, ease, and criteria for depositing items in their institutional repositories. 
Discussion and Conclusions
Through co-interpretive interviews around their social network structures on two of the main types of social media platforms used professionally by academics, this study has provided an enhanced understanding of the roles that online networks can play in relation to formal academic identities.
Furthermore, it also illuminates how the roles of online networks can be subject to different pressures and priorities in relation to different academic career stages. The findings advance research in this field in two main ways: first, by providing further empirical evidence of how digital scholarship is enacted in practice, through the particular technological lens of SNS (practices associated with ASNS not having been examined by existing studies); and second, by examining the reasons and strategies behind academics' use of SNS to bridge the gap between their online identities and formal institutional roles.
In addressing the first research question, five themes were identified in relation to how and why academics developed and explained their online network structures in relation to their roles as academics. The five themes included circumventing institutional constraints, extending academic space, finding a niche, promotion and impact, and academic freedom. The themes build upon previous work on academics' use of Twitter (Ahmad Kharman Shah, 2015) and the purposes for which academics use ASNS and Twitter (Van Noorden, 2014) . The strategic themes identified here present a level of abstraction above these individual practices as to why academics use online networks in the ways that they do and is of practical value to academics who do not currently use social media in their professional lives.
The second question, which guided the study, concerned whether the structure and role of online networks showed different characteristics according to academic career trajectories. The benefits of online networking are frequently cast as being of particular value to more ECRs, while the significance for more senior academics remains under explored. Conversely, the social network structures fostered by ASNS favour existing hierarchies (Hoffmann, Lutz, & Meckel, 2015; Jordan, 2014) , and academic seniority may be related to levels and purposes of use of social media platforms (Manca & Ranieri, 2016) . The results here provide further detail and insight into the role online networks play at different career stages, which has both practical implications and furthers theoretical links with academic identity-trajectory as expressed online. Given the embeddedness of the more senior academics within professional subject communities and desire for academics to follow role models, it is important for the benefits to be examined across whole career trajectories. This will enable academics at any career stage to make better informed decisions about their adoption of social media and give ECRs and students a wider range of academic role models, to make further key connections within professional communities explicit.
The three strands of identity-trajectory ( While the analysis extends and complements previous work that has focused upon doctoral students and ECRs, there are also some limitations due to the practical constraints of the sample. In order to ensure that a range of positions across academic career trajectories were represented, the sampling strategy focused upon those which fell into particular categories of job position (doctoral students, researchers, lecturers, and professors). This purposefully excluded potential participants who did not fit within these categories, such as para-academics, and those between formal academic roles and institutional affiliations. Online networks could be of greater importance to academics who support multiple identities in this sense (such as being a lecturer and doctoral student at the same time), (Bennett & Folley, 2014) . Further follow-up work with academics working outside of formal academic roles and beyond the higher educational institutions in the UK context would be valuable.
The qualitative approach used here was exploratory in nature and provided insight into the nuanced ways in which academics' online networks relate to formal identity trajectory. While measures were taken to ensure validity of the study, the sample is relatively small. A confirmatory, survey-based study could be undertaken to build upon the study and test the results within a larger sample. Considering multiple platforms (ASNS and Twitter) is also both a strength and limitation of the present study.
Further work is currently underway to explore how academic identity is expressed across a larger sample of major social media sites, including generic platforms such as Facebook and LinkedIn (Jordan, 2018) .
